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by 
 

J. William Carey and Greg Cole 
 
 

ABSTRACT 
 

Electronic orthophotos were taken of the Pajarito plateau region following 
the Cerro Grande Fire.  A preliminary quality assurance analysis of the 
orthophotos has been conducted that provides details of the accuracy 
and quality of the imagery.  The images are now available to authorized 
personnel through Facility for Information Management, Analysis, and 
Display (FIMAD).  This document provides metadata for the orthophoto 
data set. 

 
 
Introduction 
 
Background.  Following the Cerro Grande Fire, LANL (the Environmental Restoration 
Project and ESH Division) contracted with Merrick & Co. to provide an aerial 
photography and orthophoto survey of the Pajarito Plateau region.  The survey was 
conducted to assist with analyses of fire severity, fire remediation, and flooding hazards. 
Details of the aerial photography mission are as follows. 
 

• Flight Dates:  June 13 and 14, 2000 
• Flight Region:  approximately 320 square miles 
• Flight Altitude:  approximately 12,000 ft. above mean terrain 
• Aerial photography at a photo negative scale of 1-inch = 2000 ft. 
• Photography conducted in a region bounded by Cochiti Reservoir (south), by 

Santa Clara Canyon (north), by Valles Caldera Divide (west), and by the Rio 
Grande (east) 

 
Project Funding.  The orthophotography contract and subsequent data stewardship 
activities have been supported by  
 

• The Environmental Restoration Project—coordinated by Diana Hollis 
• The Environment, Health, and Safety Division—coordinated by Steve Rae 

 
Orthophotography.  The aerial photography was orthorectified by Merrick & Co. (i.e., the 
images were orthographically projected in a distortion-free manner onto topography) 
using a LIDAR-derived digital elevation model.  The resulting orthophotos are a digital 
product with the following characteristics (see Figure 1 for a map of the tiling scheme). 
 

• Orthophoto:  2 ft. pixel (1-inch = 400 ft. at 200 dpi) 
• Orthophoto tiling scheme:  The ortho images are available on 477 tiles, 6,000 ft. 

(east-west) by 4,000 ft. (north-south) which is 3,000 by 2,000 pixels  
• Orthophoto naming scheme: 

Example name:  op724588_002b.tif 
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op:  orthophoto 
724588:  lower-left corner of image is located at 
               1,724,000 ft. northing and 1,588,000 ft. easting   
002:  2 ft. pixel 
b:  Cerro Grande Fire (2000) data set 

• Orthophoto cell centering:   
Example tile: op724588_002b.tif 

The outside corner of the lower-left cell is located at 1,724,000 ft. 
(northing), 1,588,000 ft. (easting) (i.e., the center of the lower-left cell is 
located at 1,724,001 ft., 1,588,001 ft.) 

• Orthophoto Format:  tiff world format 
• Orthophoto Projection:  New Mexico State Plane feet using the NAD-83 

horizontal datum and the NGVD-29 vertical datum 
 
LANL Data Steward Activities.  The data stewards at LANL for the orthophoto are Bill 
Carey, Greg Cole, Bob Beers, and Steve Lloyd.  The primary roles of the data stewards 
are as follows (see the following pages for a report of these activities). 
 

• Develop the contract for aerial photography and orthophoto services 
• Ensure that contract was completed satisfactorily 
• Inventory and archive data 
• Conduct QA analyses of image quality 
• Conduct QA analyses of image positional accuracy 
• Provide copy for electronic distribution  
• Ensure metadata for the orthophotos are in compliance with established FGDC 

standards 
• Create LA-series report documenting the data set 

 
Quality Assurance Report  
 
This report details the primary responsibilities and current status of quality assurance 
(QA) activities conducted by the data stewards for the aerial photography and 
orthophoto project. 
 
Development of Contract Specifications 
 
Completed in June 2000.  See Appendix 1 for a copy of the contract.  The primary 
contract specifications were as follows. 
 

• Create a network of ground-based reference points to be used in the 
aerotriangulation of the aerial photography 

• Take aerial photographs using natural color film at a negative scale of 1-inch = 
2000 ft. from a flying altitude of approximately 12,000 ft. above mean terrain 

• Aerial photographs shall meet all precision requirements for aerotriangulation 
and GIS database compilation conforming to the USGS Map Accuracy 
Standards. 

• Perform Fully Analytical Aerotriangulation (FAAT) to merge ground control and 
aerial photography 

• Scan the aerial photography negatives to create digital representation of images 
• Orthorectify the images to a 2 ft. pixel resolution 



   3

• Color balance the images to produce a “seamless” image database across the 
entire project 

• Provide orthophotos to a specified tiling scheme. 
• Provide a color mosaic of entire region 

 
Contract Completion 
 
All contractual obligations for aerial photography and orthophotos have been completed.  
The aerial photography mission was accomplished with the following conditions: 
 

• Flight Dates:  June 13 and 14, 2000 
• Flight Region:  approximately 320 square miles 
• Flight Altitude:  approximately 12,000 ft. above mean terrain 
• Aerial photography at a photo negative scale of 1-inch = 2,000 ft. 
• Photography conducted in a region bounded by Cochiti Reservoir (south), by 

Santa Clara Canyon (north), by Valles Caldera Divide (west), and by the Rio 
Grande (east) 

 
 
Inventory and Archive of Data 
 
1.  The aerial photography prints were delivered as sets of photos taken along 12 flight 
lines.  The flight lines were oriented N–S and were arranged from W–E. 
 
Flight Line Number of Photos Notes 

1 16 photo #16 skipped, photo 17 present  
2 28  
3 26  
4 26  
5 26  
6 27  
7 30  
8 20  
9 21  
10 18  
11 19  
12 21  

Total 278  
 
2.  Orthophotos were generated from the aerial photography using digital elevation data 
obtained from the 2000 LIDAR survey of the same region.  The elevation data were 
obtained as a sub-sampled set of raw data from the LIDAR survey (i.e., the elevation 
data were not obtained from the LIDAR digital elevation model).  The orthophotos have 
the following characteristics: 
 

• Resolution:  2 ft. pixel (1-inch = 400' at 200 dpi) 
• Tiling scheme:  The orthophotos are available on 477 tiles, 6,000 ft. (easting) by 

4,000 ft. (northing) which is 3,000 by 2,000 pixels  
• Orthophoto naming scheme: 

Example name:  op724588_002b.tif 
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op:  orthophoto 
724588:  lower-left corner of image is located at 
               1,724,000 ft. northing and 1,588,000 ft. easting  
002:  2 ft. pixel 
b:  year 2000 data set 

• Orthophoto coverage (see Figure 1) 
• Orthophoto cell centering:   

Example tile: op724588_002b.tif 
The outside corner of the lower-left cell is located at 1,724,000 ft. 
(northing), 1,588,000 ft. (easting) (i.e., the center of the lower-left cell is 
located at 1,724,001 ft., 1,588,001 ft.) 

• Orthophoto Format:  tiff world format 
• Orthophoto Projection:  New Mexico State Plane feet using the NAD-83 

horizontal datum and the NGVD-29 vertical datum 
 
Two sets of orthophotos were delivered on CD-ROMs, each consisting of 477 tiles.  The 
two sets differ in the color balance (see discussion below). The tiles were inventoried 
and their location is graphically represented in Figure 1.  The outside curvilinear 
boundary of the figure shows the area specified by the contract. The orthophotos were 
copied to computer disk to provide a readily available copy of the data. 
 
3.  Because of issues with respect to color and contrast in the orthophotos (see below), 
the contractor was asked to provide the orthorectified data for the individual photographs 
prior to color-balancing and tiling of the data.  This third data set provides the basis for 
image analysis activities should they be desired.  There are 137 orthorectified non-color-
balanced images (about ½ of the total number of photos) and each image captures 
approximately the central 50% of the photo. 
 
QA Analyses of Image Quality 
 
The quality of the aerial photographs varied along flight lines and between flight lines.   
 

• Some photos appeared to have low contrast (i.e., making it difficult to identify 
low-burn intensity areas on some photos)—For example, photo 5-17 

• Sun spots (due to refraction of the sun on the aircraft) created bright spots 
(usually in the NW region of the photos) and darkened, lower contrast areas 
(usually in the SE region of the photos)—For example, photo 4-19 

• Color balance varied in the photos (some photos appeared to be over-saturated 
in green-yellow tones)—For example, compare photos 7-26 and 8-15 

 
Perhaps for these reasons, the color-balanced orthophotos derived from the aerial 
photographs have a green-yellow hue and have relatively low contrast.  Extensive 
investigation of the color balance in the orthophotos (i.e., by analysis of RGB 
histograms) indicates that the images are deficient in blue and that the contrast (as 
indicated by the histogram range) is somewhat low.   
 
These features of the orthophotos are a consequence, in part, of the contract-
specification that the mosaic of the orthophotos should be seamless and color-balanced.  
In order to address these issues, a second set of orthophotos was developed with 
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enhanced blue intensity and a third set of non-color-balanced, non-tiled ortho-rectified 
images was obtained.   
 
It should be noted that the contrast and color-balance of individual tiles could be easily 
enhanced with standard software.  In the future, a modified orthophoto set may be 
developed by application of the same contrast-enhancement to the entire data set or by 
a global reanalysis of the non-color-balanced images to produce an alternative seamless 
mosaic.  
 
QA Analyses of Positional Accuracy 
 
The contract specification for positional accuracy stated that the orthophotos must meet 
national map standards.  These standards are 1/50-inch at map scale.  The images were 
produced at 1-inch = 400 ft. scale, which requires that 90% of the image has better than 
8 ft. accuracy.  
 
The positional accuracy of the orthophotos was characterized by the Fully Analytical 
Aerotriangulation (FAAT) report provided by the contractor (Appendix II). The FAAT 
report contains a statistical summary of the positional accuracy of the controls used to fix 
the positions of the aerial photographs.  A total of 47 ground-surveyed control points was 
used in the FAAT. Of these, 33 provided elevation control and 14 provided horizontal 
and elevation control.  The positional accuracy of these controls is shown in Table 1. 
 
Table 1.  Positional accuracy of ground-control points and aerial photo centers used in 
the generation of the orthophotos expressed as root-mean-square error in feet 
(Appendix II). 
 
 X-coordinate Y-coordinate Z-coordinate 
Survey-control 0.9891 0.7910 0.3697 
Aerial photo centers 1.120 1.162 0.823 
 
As a supplementary QA of positional accuracy, the positions of objects in the 
orthophotos were compared to positions determined from the 1992 orthophoto data set 
(Cole 1993).  The older data set was collected at 1-inch = 100 ft. scale and had an 
accuracy of 90% of the data better than 1.6 ft., as characterized by Cole (1993). The 
positions were compared by picking identical locations off each orthophoto (e.g., the 
corner of a building) and calculating the difference in feet.  In addition to the inherent 
errors in each data set, there were additional errors introduced through imprecision in 
identifying the precise position of features in the orthophotos.  These errors were on the 
order of 1 ft. (1 pixel) in the 1992 survey and 2 ft. (1 pixel) in the orthophotos under 
consideration.  The results of this comparison are given in Table 2 (see end of paper).  
In addition, 4 objects from the 1993 Geonex survey were identified on the 2000 
orthophotos, and distances between the GPS-surveyed Geonex data and the 2000 
orthophotos were determined. 
 
In sum, there were 90 measurements of positional accuracy (see Figure 2 for the 
location of these measurements).  The cumulative frequency of these data is illustrated 
in Figure 3.  The average and standard deviation of the differences are 4.54 and 
2.07 feet.  Figure 3 shows that 92% of the measured data are better than 8 ft. and a 
statistical model based on the measured standard deviation—assuming a Gaussian 
distribution of errors—predicts that 90% of the data are better than 7.2 feet.  A 95% 
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confidence level maximum value of the standard deviation (determined by chi square 
statistics) is 2.31.  Using this standard deviation, 90% of the data are better than 7.5 
feet. 
 
It should be noted that we were unable to make QA comparisons in the most northern 
and southern parts of the survey (Figure 2).  Such measurements could be made in the 
future by using a GPS unit to locate orthophoto identifiable objects. 
 
Electronic Distribution of Data 
 
The orthophotos are available through the EES Division GIS Laboratory, FIMAD, or by 
contacting the authors.    
 
Create Documentation of the Data Set 
 
This report may be cited in documents using the orthophoto or aerial photography 
results.  
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Reference 
 
Cole (1993):  “Quality Report–ER aerial survey and resultant orthophoto and digital 
contour data” A memorandum from Greg Cole (EES-1) to Record Processing Facility for 
the ER Project dated September 30, 1993. 
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 Figure 1. A map showing the geographic distribution of the orthophoto tiles. The Los 

Alamos National Laboratory boundary is shown in the center of the figure. The curve 
near the outside of the figure defines the study area as specified in the orthophoto 
contract (Appendix I). 
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 Figure 2. The orthophoto tiles marked with “X” were examined for positional accuracy in 
the quality assurance study (see results in Table 1). 
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Figure 3. Cumulative probability plot showing the absolute value of the misfit between measurements made on the 1992 ortho- 
photo survey and the 2000 orthos survey. The measured probability distribution satisfies the data quality specification. 
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Table 2.  Measured distances between objects in 1992 ortho survey and objects in the 2000 ortho survey (86 measurements) and 
measured distances between objects in Geonex survey (1993) and the 2000 ortho survey (4 “Geonex” measurements). 
 

1992 Survey 2000 Survey 

x1 (feet) y1 (feet) x2 (feet) y2 (feet) 
del X del Y dist Description 

1616521.9 1763813.5 1616525.0 1763808.9 −3.099 4.530 5.489 TA-16 Air Heater, 16-402, inside (SE) corner of V-shaped structure 
south of building 

1612950.9 1760465.4 1612955.1 1760464.0 −4.206 1.461 4.453 TA-16 Storage Building, 16-414, white building inside SW facing 
corner 

1613783.4 1761664.7 1613786.9 1761665.1 −3.446 −0.368 3.466 TA-16 Storage Building, 16-414,SW corner of small bldg adjacent to 
long white bldg 

1624476.0 1759393.1 1624476.6 1759385.0 −0.640 8.070 8.095 Building north of TA -15 DARHT Facility, SE corner of east-side 
building addition 

1626717.6 1758577.2 1626714.4 1758573.3 3.178 3.849 4.991 Trailer(?) north of TA-15 Power Control Building, building 15-185  
1635058.6 1749880.9 1635056.7 1749876.9 1.825 3.913 4.318 NE corner of trailer at end of road NW of TA-39 Equipment Shelter, 

bldg 39-64 
1638709.0 1740278.7 1638708.0 1740286.7 0.969 −8.027 8.085 SE corner of TA-33 Machine Shop, bldg HP-39 
1639976.3 1742602.6 1639982.9 1742597.2 −6.645 5.391 8.557 SW corner of TA-39 Branch Shops Building, bldg 39-98 
1646210.8 1736363.2 1646213.6 1736360.3 −2.817 2.921 4.058 SE corner of TA-33 Bunker, bldg HP-151 
1647969.3 1750343.7 1647966.4 1750345.2 2.897 −1.553 3.287 S corner of house near intersection of Rd to Bandelier and Monte 

Rey Drive South 
1642080.4 1757303.8 1642085.4 1757303.7 −5.027 0.168 5.030 SE corner of TA-36 Backflow Preventer, bldg 36-136 
1644666.2 1757652.9 1644666.2 1757648.0 −0.039 4.921 4.921 Utility pole at SW end of TA -54 Tension Support Building, bldg 54-48 
1639825.4 1759293.7 1639831.7 1759286.2 −6.257 7.529 9.790 SE corner of TA-54 Canopy and Pad, bldg 54-32 
1641736.5 1758637.7 1641737.0 1758633.1 −0.506 4.593 4.621 SE corner of TA-54 Metal Shed, bldg 54-25 
1636061.8 1760982.0 1636064.6 1760975.7 −2.804 6.312 6.907 SE corner of TA-18 Guard Station #450, bldg PL-190 
1634639.2 1760521.3 1634638.4 1760515.9 0.827 5.436 5.499 SE corner of fence around TA-18 Critical Assembly Building, bldg 

PL-32 
1635685.2 1762902.3 1635682.2 1762897.3 2.990 4.996 5.822 SW corner of fence around TA -54 Tru-Waste NDA/NDE, bldg 53-38 
1631984.0 1757347.3 1631981.0 1757345.3 3.029 2.002 3.631 SE corner of trailer(?) SE of TA-36 Meenie Preparation Building, 

bldg KAPPA-05 
1635450.4 1759560.6 1635448.0 1759555.1 2.406 5.471 5.977 Fence-drive intersection at SE fence-line of TA-36 Security Precinct 

Facility, bldg KAPPA-69 
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1992 Survey 2000 Survey 

x1 (feet) y1 (feet) x2 (feet) y2 (feet) 
del X del Y dist Description 

1626092.3 1763162.4 1626090.3 1763159.6 2.035 2.770 3.437 SW corner of TA-15 Laboratory Building, bldg R-263 
1627066.6 1761870.7 1627066.4 1761857.5 0.250 13.225 13.227 SE corner of unnamed building SE of TA -15 Mineral Oil Tank, bldg 

15-325, on the east side of road 
1622637.1 1761207.6 1622634.1 1761204.2 2.928 3.358 4.455 SW corner of TA-15 Portable Shed, bldg 15-376 
1618424.3 1760370.3 1618422.7 1760368.8 1.582 1.511 2.188 Crack junction around "pond" feature at TA-11 Drop Tower, 11-25 
1623240.1 1762833.8 1623235.8 1762830.8 4.244 3.056 5.230 SW corner of A-15 Laboratory Storage Building, R-23 
1614914.6 1768680.0 1614918.5 1768682.1 −3.892 −2.052 4.400 SW corner of TA-22 Storage Building, bldg TD-68 
1616774.7 1768143.8 1616773.2 1768142.8 1.445 0.985 1.749 Fence bend west of  TA-40 Magazine, bldg DF-40 
1614162.7 1770275.1 1614163.0 1770273.0 −0.281 2.144 2.162 NE end of painted white triangle on road south of TA-06 Booster 

Station # 2, bldg 06-63 
1619967.8 1767213.9 1619966.5 1767207.3 1.326 6.617 6.749 SE corner of fence (lot?) south of TA-40 Preparation and Utility 

Building, bldg DF-11 
1620359.4 1764053.8 1620354.0 1764053.6 5.358 0.183 5.361 SW corner of TA-14 Storage Building, bldg Q-06 
1627453.5 1767325.9 1627450.8 1767322.2 2.683 3.690 4.562 Western end of painted traffic triangle east of TA -66 Atac Office 

Building, bldg 66-01 
1630275.8 1765909.4 1630274.0 1765906.0 1.817 3.428 3.880 Western inside corner of sidewalk junction along parking lot east of 

TA-46 Technical Support Facility, bldg 46-326 
1631160.6 1767950.3 1631160.4 1767944.8 0.210 5.536 5.540 NW fence corner surrounding TA-05 Switchgear Vault and other 

buildings, bldg 05-23 
1617307.5 1772525.6 1617307.7 1772526.4 −0.217 −0.823 0.851 SW corner of TA-03 Geochemistry Analytical Facility, bldg SM-494 
1616834.4 1773735.7 1616834.3 1773737.4 0.048 −1.651 1.652 S corner of TA-03 Warehouse, bldg SM-142 
1609696.8 1762845.0 1609700.1 1762844.8 −3.375 0.257 3.385 NE corner of A-16 Transportable Office Building, bldg 16-246 
1609449.3 1760791.4 1609449.8 1760793.3 −0.507 −1.865 1.933 SE corner of TA-16 Tritium Processing Facility, bldg 16-205 
1624013.6 1755155.6 1624014.1 1755152.2 −0.511 3.331 3.370 SE corner of TA-49 Explosives Magazine, bldg FM-114 
1632769.4 1744704.4 1632765.0 1744699.4 4.358 4.926 6.577 SW corner of gate building at entrance to Bandelier National Park 
1615613.7 1759546.8 1615618.9 1759545.3 −5.144 1.485 5.354 SW corner of TA-16 HE Inspection Building, bldg 16-380 
1610172.4 1767387.1 1610173.3 1767389.4 −0.899 −2.266 2.438 SW corner of TA-08 Isotope Building, bldg AW-24 
1611160.7 1764882.5 1611164.0 1764879.4 −3.237 3.118 4.494 Inside SE corner of T-intersection of white linear buildings part of 

TA-16 X-Ray Building, bldg 16-220 
1643917.4 1743503.5 1643914.7 1743498.3 2.645 5.162 5.800 Small bush at intersection of trails 
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1992 Survey 2000 Survey 

x1 (feet) y1 (feet) x2 (feet) y2 (feet) 
del X del Y dist Description 

1650018.6 1736096.8 1650024.0 1736094.3 −5.325 2.549 5.904 Boulder on west bank of Rio Grande at southern edge of tile 
1643244.9 1747821.0 1643244.7 1747815.0 0.208 5.979 5.983 Small tree in clearing south of road/trail in Northeast corner of tile 
1633394.2 1778791.2 1633395.7 1778796.7 −1.465 −5.583 5.772 NE corner of porch on 1106 Big Rock Loop 
1630324.7 1779668.8 1630327.1 1779668.6 −2.461 0.292 2.478 Inside corner of sidewalk at San Ildefonso Road and Broadview 

Drive 
1618289.4 1780340.7 1618287.3 1780337.3 2.121 3.346 3.962 SW corner of fence surrounding Urban Park tennis courts 
1623630.1 1782904.1 1623627.5 1782901.1 2.673 2.941 3.974 W corner of golf course swimming pool 
1625024.1 1785304.0 1625021.3 1785299.1 2.794 4.924 5.661 Monument in center of circle at NW corner of cemetary 
1629981.4 1785336.9 1629977.2 1785333.2 4.203 3.693 5.595 Left edge of white E–W structure on north side of turnoff to east from 

Rendija Road 
1640902.3 1789313.7 1640899.3 1789311.1 2.986 2.678 4.011 Center of bush south of where two track dirt road crosses draw 
1652666.1 1779861.7 1652670.0 1779857.7 −3.870 3.974 5.547 Clearing in center of clump of trees at horseshoe bend in dirt road 
1609587.3 1776855.2 1609583.6 1776859.3 3.704 −4.102 5.527 Opening in west end of wharf on east side of reservoir 
1655472.1 1768213.3 1655470.5 1768209.7 1.580 3.552 3.888 Small bush on west bank of arroyo just before horseshoe bend 
1654318.6 1760500.1 1654318.3 1760498.2 0.371 1.900 1.936 Intersection of line of bushes extending SSW from large tree and 

north edge of 2-lane dirt track 
1659971.9 1748015.3 1659973.9 1748010.2 −1.936 5.123 5.477 Closest complete bush to SE corner of sheet 
1650788.7 1741555.8 1650791.5 1741552.1 −2.770 3.713 4.632 Smaller bush just east of larger tree which is part of a triad 
1643117.3 1735809.4 1643120.5 1735804.2 −3.254 5.183 6.120 Isolated bush 
1631808.9 1743856.1 1631800.5 1743851.3 8.348 4.860 9.660 SW corner of building with white roof 
1620582.6 1749322.9 1620580.1 1749317.6 2.547 5.324 5.902 Center of elliptical bush 
1607532.4 1759045.7 1607531.8 1759046.6 0.613 −0.860 1.056 Center of guard post at back gate 
1606585.6 1765487.9 1606583.0 1765491.8 2.547 −3.860 4.625 Intersection of trail with horseshoe curve on dirt road 
1611815.8 1773053.3 1611818.7 1773052.1 −2.903 1.135 3.117 Edge of bank on north side of ski hill turnoff 
1632770.4 1744704.9 1632767.0 1744703.8 3.433 1.175 3.629 South corner of BNM entrance booth 
1637093.4 1736627.0 1637095.4 1736623.6 −1.965 3.390 3.918 North end of highway stripe 
1632340.3 1780831.8 1632335.2 1780830.7 5.124 1.054 5.231 North corner of fence around rodeo grounds 
1662259.2 1757673.1 1662259.1 1757671.5 0.130 1.699 1.704 Middle of large boulder 
1642699.3 1764666.1 1642696.4 1764666.6 2.869 −0.477 2.908 Small tree with horseshoe bend of arroyo 
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1992 Survey 2000 Survey 

x1 (feet) y1 (feet) x2 (feet) y2 (feet) 
del X del Y dist Description 

1648716.4 1752459.6 1648718.7 1752458.1 −2.287 1.457 2.712 Center of sidewalk on north side of Piedra Loop 
1644597.1 1772893.4 1644593.7 1772890.4 3.375 2.983 4.504 Small tree by dirt track 
1636330.9 1768430.6 1636330.2 1768429.0 0.719 1.614 1.767 8-foot diameter rock 
1631785.0 1772168.5 1631784.0 1772168.3 0.997 0.138 1.007 Base of pole 
1636752.2 1775181.2 1636756.2 1775180.4 −3.950 0.723 4.016 Wind post with circle 
1625039.3 1769255.3 1625037.5 1769254.0 1.795 1.308 2.221 Intersection of curb and sidewalk 
1620047.4 1773303.4 1620047.6 1773297.0 −0.258 6.451 6.456 Bend in fence south of gate 
1618622.5 1769057.6 1618622.3 1769052.5 0.149 5.093 5.095 Center of low-lying circular feature 
1624397.7 1773508.7 1624401.6 1773501.8 −3.953 6.960 8.004 NW corner of concrete pad 
1650752.1 1772095.1 1650755.6 1772091.4 −3.414 3.713 5.044 SW corner of white feature 
1630918.9 1768436.1 1630918.0 1768433.6 0.949 2.517 2.690 Center 10 x 6-foot concrete structure 
1643657.4 1768220.3 1643658.6 1768215.6 −1.145 4.735 4.871 Outcrop between trees 
1649029.0 1768903.7 1649030.0 1768897.6 −0.976 6.064 6.142 Small bush in arrow south of cliff apex 
1642972.0 1776709.0 1642971.4 1776705.3 0.676 3.750 3.810 Center of small NE tank 
1638008.0 1784131.2 1638008.8 1784128.3 −0.719 2.851 2.940 Small tree east of larger stand 
1626265.8 1780327.3 1626264.8 1780326.1 1.003 1.224 1.582 NW corner of tennis court 
1637978.4 1776626.4 1637977.9 1776621.5 0.456 4.848 4.869 Boulder in field 
1638316.1 1781495.0 1638318.8 1781492.4 −2.664 2.609 3.729 East edge of driveway 
1596812.3 1781856.8 1596812.9 1781854.0 −0.642 2.845 2.917 Geonex survey point 
1661957.0 1774108.9 1661953.9 1774109.1 3.105 −0.206 3.112 Geonex survey point-note: NE corner of cattle guard instead of SE 

(cattle guard aligned SW–NE) 
1635370.9 1803020.6 1635369.7 1803016.8 1.194 3.810 3.993 Geonex survey point-faint footprint of 25 x 25 foot square object 

aligned N–S 
1600840.1 1792796.7 1600842.6 1792794.3 −2.491 2.389 3.451 Geonex survey point 

        
 Summary Statistics max 8.348 13.225 13.227  

   min −6.645 −8.027 0.851  
   average 0.086 2.658 4.544  
   std dev 2.903 3.094 2.067  
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Statement of Work for Aerial Photography and  
Orthophotography Contract 
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APPENDIX II 
 

Fully Analytical Aerotriangulation Report 
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